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(57) Abstract: The invention concerns a device for releasing a substance, in particular a fragrant or disinfecting substance, in a 
volume of air circulating in a conduit (1), characterised in that it comprises an injection vent (3) mounted inside the conduit, an 
external carboy (5) containing the substance and a pressurised propellant, and a valve (7) arranged on a connection communicating 
(9) the carboy and the injection vent The propellant expands when the valve is opened (7) to carry an amount of substance from 
the carboy (5) into the conduit through the injection vent (3). The device further comprises a pressure sensor (11) determining 
the pressure level in the carboy and a flow rate or temperature sensor (13) determining the flow rate or the temperature of the air 
circulating in the conduit Preferably, the valve (7) is a magnet valve controlled by a microcontroller (17). The microcontroller 

^ automatically controls the opening of the magnet valve on the basis of the pressure of the propellant in the carboy and of the air flow 

^ circulating in the conduit 

i-H 

^5 (57) Abrege: Dispositif pour liberer une substance, en particulier odorante ou desinfectante, dans un volume d'air circulant dans un 
O conduit (1), caracterisel en ce qu'il comprend une canne d'injection (3) montee a rinterieur du conduit, une bonbonne exterieure (5) 

Ocontenant la substance et un gaz propulseur sous pression, et une vanne (7) disposee sur un raccord de communication (9) entre la 
K bonbonne et la canne d' injection. Le gaz propulseur se ddtend a rouvexture de la vanne 

^ [Suite sur la page suivantej 
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PROCEDE ET DISPOSITIF POUR LIBERER UNE SUBSTANCE ODORANTE OU 
DESINFECTANTE 


L'invention se rapporte a un procede et a un dispositif pour liberer une 
substance, en particulier odorante ou desinfectante, dans un volume d'air. 

II existe a I'heure actuelle de nombreux dispositifs de liberation de 
substance odorante qui demandent d'etre disposes dans le volume d'air meme ou 
Ton libere la substance. Dans ces dispositifs, a I'exemple de batons d'encens ou 
d'appareiis de chauffage d'essences naturelles, le transport de la substance dans le 
volume d'air s'effectue principalement par diffusion et par convection naturelle. Ces 
modes de transport sont relativement lents, et ne permettent pas de disperser de 
fa$on homogene la substance dans le volume d'air. De plus, le reglage de la 
quantite de substance emise par le dispositif est sommaire et consiste simplement 
en la mise en service ou I'arret du dispositif. 

Pendant I'utilisation, on aboutit frequemment a une concentration 
excessive ou insuffisante de la substance, selon que i'espace est trop reduit ou trap 
grand par rapport a la quantite emise par le dispositif. II n'est pas inutile de rappeler 
que la quantite de parfum creant une sensation agreable pour I'etre humain est 
habituellement de I'ordre de quelques parties par millions (ppm). II en va de meme 
de substances desinfectantes, pour lesquelles la quantite liberee ne doit pas etre 
superieure a un seuil de toxicite. 

Pour augmenter I'homogeneite de la dispersion et controler plus 
facilement la quantite de substance emise, on prefere faire circuler un volume d'air 
dans un conduit et liberer la substance odorante ou desinfectante a I'interieur du 
conduit. La circulation de I'air dans le conduit cree une convection forcee qui permet 
une dispersion plus homogene de la substance dans le volume d'air a traiter. 

La substance odorante ou desinfectante est en general solubilisee dans 
un solvant avec lequel elle forme une composition organique liquide. La 
composition organique peut aussi etre constitute de la substance odorante ou 
desinfectante a I'etat pur. Le liquide est contenu dans une cartouche. Pour 
disperser la substance dans le volume d'air, on installe la cartouche a proximite du 
conduit et on force le liquide a I'aide du compresseur a s'ejecter sous forme de 


fines gouttelettes hors de la cartouche dans un filtre faisant office de diffuseur 
dispose dans le conduit, la substance odorante etant entratnee par Pair a traiter 
circulant dans le conduit. 

Dans ce type de pcocedes connus, on releve que le controle de la 

quantite-de-substanc«-liberee-dans^^ 

due au compresseur : il existe un retard entre I'ordre envoye vers le compresseur et 
un changement effectif de la quantite de substance liberee dans le volume d'air. 
Une liberation a la demande ou par intermittence pour permettre un dosage fin de la 
quantite de substance emise n'est pas aisement realisee avec le compresseur 
dedie en premier lieu a un regime permanent. 

On connait du document US 4 903 583 ou US 5 716 011 un procede 
pour disperser une substance, en particulier odorante ou desinfectante, dans un 
volume d'air, dans lequel procede on met en ecoulement un volume d'air dans un 
conduit et on libere une substance odorante ou desinfectante a Tinterieur du conduit 
en disposant a I'exterieur du conduit une bonbonne contenant la substance a 
disperser et un gaz propulseur comprime et en detendant le gaz propuiseur pour 
injecter la substance a Hnterieur du conduit. 

Le gaz propulseur contenu dans la bonbonne sous pression se detend 
avec un temps de reponse negligeable. De cette fagon, le gaz propulseur entraine 
immediatement la substance odorante ou desinfectante vers la region d'injection du 
conduit. L'injection rapide permet un dosage fin de la quantite de la substance 
liberee dansJe volume d'air en ecoulement dans le conduit. Si Ton doit changer de 
substance a Iiberer ou recharger le procede, Ton procede simplement a un 
remplacement de la bonbonne sans intervenir dans le conduit. 

Le procede decrit dans le document US 4 903 583 met en oeuvre plus 
particulierement une unite de commande d'un ventilateur permettant la mise en 
ecoulement du volume d'air daris le conduit et d f un moyen de mise en marche et 
d'arret de ia detente du gaz propulseur contenu dans la bonbonne. Un temps de 
mise en marche du ventilateur et de la detente du gaz propulseur est determine en 
fonction d'horloges internes de Punite de commande. 

Le procede decrit dans le document US 5 716 011 met en oeuvre plus 
particulierement une bonbonne equipee rfune valve et d'un debit metre maintenant 
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un debit sortant du gaz propulseur constant pour obtenir une concentration en 
substance sensifalement constante dans le volume d'air d'une piece en 
renouvellement regulier. 

L'un des buts de I'invention est de traiter un volume d'air en ecoulement 
~~ 5 dans un conduit en dispersant une substance odorante ou desinfectante de facon a 
controler facilement la quantite de substance emise et permettre ainsi un dosage fin 
de la substance dans le volume d'air. 

A cet effet, I'invention a pour objet un precede selon le preambule de la 
revendication 1, caracterise en ce que I'on controle I'injection de la substance en 
10 fonction d'une indication de la pression du gaz propulseur dans I'enceinte et d'une 
indication du debit d'air en ecoulement' dans le conduit. On utilise les indications de 
pression du gaz propulseur et de debit d'air en ecoulement pour obtenir une 
concentration de la substance dispersee dans le volume d'air la plus iineaire 
possible. 

15 D ' une fa ?on egalement avantageuse, Ton coupe I'injection du gaz 

propulseur lorsque la pression de Fair dans le conduit passe en dessous d'un seuil 
bas de pression. Lorsque la pression dans le conduit chute et franchit le seuil bas, 
I'injection est coupee par securite pour eviter une accumulation du gaz propulseur 
dans le conduit 

20 . ^invention s'etend a un dispositif pour liberer une * substance, en 

particulier odorante ou desinfectante, dans un volume d'air en ecoulement dans un 
conduit, comprenant une canne d'injection montee a I'interieur du conduit, une 
bonbonne exterieure contenant la substance a dispenser et un gaz propulseur sous 
pression, et une vanne montee sur un raccord de communication entre la bonbonne 

25 et .la canne d'injection, le gaz propulseur se detendant a I'ouverture de la vanne 
pour transporter une quantite de la substance a disperser de la bonbonne dans le 
conduit a travers la canne d'injection, caracterise en ce qu'il comprend un capteur 
de pression determinant la pression dans la bonbonne et un capteur de debit 
determinant le debit d'air en ecoulement dans le conduit. 


30 


Avantageusement, la vanne est une electrovanne commandee par un 
moyen informatique comme un microcontraleur ou un microprocesseur. Cet 
agencement permet une gestion souple et un controle automatique de la quantite 
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. d immobilisation in , vitables de purge P"**. ton, ,es moments 
• De surcroit, la commande de I'electrovanne a h,i,to „ <=°"tpresseur. 
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■ecue, circu^'lTe ^ ^ ~ * ~n dans 

au Plan de ,a figure 1 comme indique par ,e symbc el T 
conduit Un dispoaitif pour liberer una substan^L 7* ^ le 

conduit comprand una oanne d'inja cfio 3 1 , 

bonbonne 5 disposee a rexteHeur d u conduit « 
d,posee aur un raccord de communicafion . entre ,a ^ 


FEUILLE MODIFIEE 


41* 

d'injection 3. La bonbonne-5 contient la substance solubilisee dans un solvant avec 
lequel elle forme une composition organique liquide. La composition organique peut 
aussi etre constitute de la substance odorante ou desinfectante a I'etat pur. 

A l'ouverture de la vanne 7, le gaz propulseur se detend pour in jecter la 

5 substance a disperser dans le conduit de ventilation 1 a travers le raccord de 
communication 9 et la canne dejection 3. L'injection de la substance dans le 
conduit, symbolisee sur la figure 1 par les fieches F, est effectuee rapidement apres 
I'ouverture de la vanne, du fait de la detente immediate du gaz propulseur. 

Seion Tinvention, Ton controle ('injection de la substance en fonction 
10 d'une indication de la pression du gaz propulseur dans la bonbonne et d'une • 
indication du debit d'air circulant dans le conduit. Sur la figure 1, la reference 11 
designe un capteur de pression monte sur le raccord de communication 9 entre la 
vanne 7 et la bonbonne 5, et la reference 13, un capteur de debit monte sur le 
conduit de ventilation 1 . 

15 
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Les indications de la pression du gaz propulseur dans la bonbonne 5 et 
du debit d'air circulant dans le conduit 1 sont utilisees pour obtenir une injection de 
substance la plus reguliere possible. Si le debit d'air diminue dans le conduit, on 
diminue le temps d'ouverture de la vanne 7. En revanche, si la pression du gaz 

_5 propulseur diminue dans la bonbonne 5, on augmente le temps d'ouverture de la 

vanne 7. Cette utilisation des indications donnees par les capteurs 11 et 13 permet 
ainsi de maintenir une concentration en substance dispersee dans le volume d'air la 
plus lineaire possible. 

Selon une variante de realisation, Indication du debit d'air circulant 
10 dans le conduit de ventilation est fixee a une valeur nominate, et un capteur de 
temperature, non represents, est monte dans le conduit pour corriger cette valeur 
nominale des variations de debit dues a des variations de temperature. Une 
correction est notamment utile lorsque le dispositif est instaile en zone climatique 
chaude ou temperee, sachant qu'une elevation de temperature diminue le debit 
15 d'air massique. 

De preference encore, Ton coupe I'injection du gaz propulseur lorsque la 
pression de I'air dans le conduit passe en dessous d'un seuil bas de pression. Sur 
la figure 1, la reference 15 designe un capteur de pression monte en 
communication avec le conduit de ventilation 1. Cet agencement permet d'eviter 
20 une accumulation du gaz propulseur dans le conduit, ce qui contribue a la securite 
du dispositif, notamment dans le cas ou Ton utilise un gaz propulseur inflammable. 
On enclenche a nouveau Tinjection lorsque la pression dans le conduit redevient 
normale. 

Dans le mode de realisation choisi pour illustrer I'invention, la vanne 7 
25 est une electrovanne commandee par un microcontroleur ou un microprocesseur 
17. Comme illustre par la figure 1, le microcontroleur 17 et la partie electrique 7A de 
I'electrovanne 7 sont disposes dans un boTtier 19 qui assure une separation de ces 
elements avec la partie mecanique 7B de I'electrovanne 7, la bonbonne 5 et le 
raccord de communication 9. Cet agencement augmente la securite du dispositif 
30 vis-a-vis de risques d'explosion lorsque Ton utilise des gaz inflammables comme 
gaz propulseur, ou lorsque le dispositif lui-meme est dispose dans une ambiance a 
risque d'explosion. De plus, cet agencement evite toutes perturbations 
electromagnetiques dans les environs du dispositif, conformement aux normes en 
vigueur. 
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Cet agencement permet de qerer I'ini^ti™ w~ . 
0 conduit avec une orande *JL> « "nject.on de la substance dans le 
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Comme visible sur la figure 1, les valeurs initiales ou nominales sont 
sa,s.es par Tintermediaire d'un clavier a touches 18 sur une face avant du boTtier 19 
pour etre transmises au microcontroleur 17. Les differentes valeurs utilisees par 
I algonthme sont affichees sur un ecran 16 dispose a cote du clavier 18 sur la face 
avant du boTtier 19. 

La figure 2 illustre un cycle d'injection execute par le microcontroleur 17 
pour commander I'ouverture de I'electrovanne 7. Les references 31 et 43 designent 
respectivement le debut et la fin du cycle d'injection. La reference 33 designe 
I .n,t,a..sation du microcontroleur, au cours de laquelle on fixe la quantite initiate L de 
composition organique liquide contenue dans la bonbonne 5, le debit d'air Q 
arculant dans le conduit de ventilation, la quantite C de substance a disperser dans 
le volume d'air. et la ou les plages horaires H pendant lesquelles la substance doit 
etre dispersee. 

La reference 35 designe un premier test, au cours duquel on controle ia 
pression P(15) de .'air a I'aide du capteur de pression 15 monte sur le conduit de 
vent,lat,on. Si la pression P(15) est inferieure a un seuil bas indiquant que I'air n'est 
pas en circulation dans le conduiL le microcontroleur coupe le cycle d'injection pour 
ev,ter une accumulation du gaz propulseur dans le conduit non ventile. La coupure 
du cycte est symbolisee par la fieche N sur la figure 2. Le microcontroleur envoie a 
I ecran 16 du boTtier 19 un message signalant .'absence de circulation d'air dans le 
condu.t. Si au contraire la pression est superieure au seui. bas, on poursuit le cycle 
comme indique par la fieche O. 

La reference 37 designe un deuxieme test, au cours duquel on contr6le 
la press.on P(11) du gaz propulseur dans la bonbonne 5 a I'aide du capteur de 
press.on 11. Si la pression P(11) est inferieure a une valeur limite predeterminee 
md.quant que la quantite de composition organique liquide contenue dans la 
bonbonne est insuffisante, le microcontroleur coupe le cycle d'injection comme 
•nd.que par la fleche N et envoie a .'ecran 16 du boTtier 19 un message signalant la 
con tenance insuffisante de la bonbonne en composition organique liquide. Si au 
centre la pression P(11) est superieure a .a pression predeterminee, on continue 
ie cycle comme indique par ia fieche O. 

la Dfan* h La !T renCe 39 d6Si9nC U " tr ° iSi6me teSt 3U COurs d ^ uel ° n ^role 
Plage hora.re H pendant laquelle la substance doit etre dispersee dans le conduit. 
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La quantite de substance a liberer dans le volume d'air est 
avantageusement calculee par le microcontroleur ou le microprocesseur en fonction 
d'une variable representative d'une quantite initiate de matiere polluante dans le 
volume d'air. Le dispositif decrit precedemment comprend a cet effet un capteur 
5 relie au microcontroleur ou au microprocesseur et con?u pour determiner la quantite 

de matiere polluante presente dans le volume d'air. De preference , ce cap teur est 

un nez electronique. La substance a disperser est une composition organique 
liquide pure ou un principe odorant ou disinfectant contenu en solution dans un 
soivant, par exemple I'alcool ethylique. 

10 Le gaz propulseur est un melange du type butane, propane et isobutane 

pour des applications ou le volume d'air n'est pas expose a des sources de chaleur 
pouvant provoquer rinflammation du gaz. Dans le cas de risque d'inflammation, on 
utilise comme gaz propulseur I'azote, le gaz carbonique, ou Tair lui-meme. II faut 
noter que les alcanes permettent une plus grande solubilite de la substance 

15 organique dans I'air que Tazote ou le gaz carbonique. 

La canne d'injection 3 se presente sous la forme d'un tube 3A 
metallique ou plastique perce de trous d'injection 3B. Le tube 3A est raccorde a une 
extremite au conduit de ventilation 1 par I'intermediaire d'une plaque de fixation 21 
et d'un raccord visse 23 muni d'un joint d'etancheite. L'extremite du tube opposee 
20 au raccord de communication est bouchee. 

Le diametre des trous d'injection 3B est de preference plus important 
dans la region centrale du conduit qu'a proximite de ses parois. Cet agencement 
favorise ia distribution de la substance au centre du conduit et contribue a une plus 
grande homogeneite de la substance dans le volume d'air. II faut noter que la canne 
25 d'injection 3 est retiree du conduit 1 de fa?on independante de la bonbonne 5 grace 
un raccord visse 22 intermediaire entre le raccord de communication 9 et le tube 
3A. Comme egalement visible sur la figure 1, la canne d'injection est mise a la terre 
pour supprimer toute accumulation de charges electriques. 

II est prevu d'utiliser des buses d'injection a la place de la canne 
30 d'injection. II est encore prevu d'utiliser d'autres systemes de fractionnement en 
gouttelettes ou de vaporisation de la composition organique, comme par exemple 
des filtres. 
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Dans I'exemple d'illustration de I'invention, la bonbonne 5 est protegee 
par un capot 25 solidaire du boTtier 19. Ce dernier est fixe a une paroi ou monte 
directement sur le conduit de ventilation. En fonction de la quantite de substance a 
dispenser dans le volume d'air, on utilise des bonbonnes de differentes 
5 contenances, typiquement de 100 cm 3 a 1000 cm 3 . Pour un debit d'air circulant 
dans le conduit ayant une valeur inferieure a 1000 m 3 par heure, une seule 
bonbonne est suffisante pour une utilisation d'une journee a une concentration de 
quelques ppm de substance dispersee dans le volume d'air. Pour un debit d'air 
superieur a 1000 m 3 par heure, on prevoit au minimum deux bonbonnes, et un 

10 moyen de permutation automatique de I'une a I'autre lorsque toute la composition 
organique de I'une est injectee, ou pour remplacer une bonbonne par une autre 
contenant une substance differente, par exemple un parfum different. Comme 
indique precedemment, I'injection de la substance dans le conduit par la detente du 
gaz propulseur contenu avec la composition organique dans la bonbonne sous 

15 pression permet de reduire au minimum le temps de reponse du dispositif a la 
dispersion de la nouvelle substance dans le volume d'air circulant dans le conduit. 

La vanne 7 est compatible avec la substance a disperser. En particdier, 
elle est resistante a la corrosion. 

Avantageusement, il est prevu de disposer un deflecteur 27 pour 
20 perturber I'ecoulement laminaire du volume d'air dans le conduit de ventilation 1 et 
ainsi contribuer a une dispersion plus efficace de la substance. 

Le raccord de communication 9 est en acier inoxydable ou en matiere 
plastique, et est prevu pour resister a une surpression. II est fixe a la bonbonne 5 
par un embout 6 egalement en acier inoxydable ou en matiere plastique et 
25 permettant, grace a un clapet interne, de devisser la bonbonne sans que la 
substance ne se disperse dans le volume ambiant. 

II faut noter que dans ce mode de realisation, le dispositif additionne les 
avantages suivants : faible poids, encombrement reduit, faible consommation 
electrique et entretien minimum. 

30 Se,on un autre mode de realisation de I'invention, non illustre, le 

dispositif est embarque sur un vehicule, et on utilise la batterie du vehicule pour 
I'alimentation electrique du microcontroleur et de I'electrovanne. La bonbonne a un 
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volume typique de 100 cm 3 , et le gaz propulseur est de preference to* , 

temperature monte dans le conduit de ventilation. P 6 

10 disperser n^'eZllTT °" «° " «*— • 

h er nest pas en lui-meme determinant pour Invention r 0 « 0 „ 

*P*» a toute substance se dispersan, dans r ~, 
detormmantlenombredabonbonneaoudeoanneso'lnjeotion 

De meme, le conduit de ventilation peut etre D arco„n, ra , „ 

i . n^r rair sans - ,e * > — *zzzz ™: 


20 


25 


30 


« faut enfin noter que Invention n'est pas limitee a im» m - 
* debit d'iniecon du volume d'air dana ZZ Dat T ^ " 

Perns voJeTdt I'trT Pato "" -*» Pour traiter d e 
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autour d'un telespectateur une ambiance olfactive en association avec I'image vue 
sur I'ecran. 
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REVENDICATIONS 


1. Procede pour dispenser une substance, en particulier odorahte ou 
desinfectante, dans un volume d'air, dans lequel procede on met en ecoulement un 

5 — volume_d!air_cIans_un-a)nduit-(4)-ef-Qn-Bbere-une-sulDstance-odorante-ou 
desinfectante a I'interieur du condutU ccrc^fnsc on ce que I'onj dispos^yrexterieur 
du conduit (1) une .bonbonne (5) contenant la substance a disperser et un gaz 
propulseur.comprime^et-renjdetend ie gaz propulseur pour injecter la substance a 
I'interieur du conduty 

10 Procede selcr, lc revendioctian 1, caracterise en ce que 1'on controie 

i'injection de la substance en fonction d'une* indication de la pressipn (P11) du gaz 
propulseur dans la bonbonne et d'une indication du debit d'air (Q) en ecoulement 
dans le conduit. 

^ Procede selon la revendication 1, caracterise en ce que Ton coupe 

15 ['injection du gaz propulseur lorsque la pression de I'air dans le conduit (P15) passe 
en dessous d'un seuil bas de pression. 

3' Procede seion la revendication 1, caracterise en ce que Ton transporte la 

substance propulsee par le gaz propulseur vers le conduit par I'injection d'un flux 
auxiiiaire. 

A A % 

20<*\ ^r. Procede selon les revendications/et/, caracterise en ce que Ton injecte 
la substance par Touverture d'une electrovanne (7) commandee par un 
microcontroleur ou un microprocesseur (17) programme pour : 

a) initialiser (33) une variable representative de la quantite (L) de substance 
contenue dans la bonbonne, une variable representative du debit d'air (Q) en 

25 ecoulement dans le conduit, et une variable representative de la quantite (C) de 
substance a disperser dans le volume d'air, 

b) controler sous la forme d'un premier test (35) la pression de I'air (P15) dans le 
conduit, 

c) controler sous la forme d'un deuxieme test (37) la pression (P11) du gaz 
30 propulseur dans la bonbonne, 


FEUILLE MODIFIEE 


12-1 0-2001 : £• 
WO 01/10477 


IB000106 


PCT/IBOO/01063 


14 


d) ouvrir I'etectrovanne (7) pendant un temps d'ouverture (T) calcule en fonction de 
la pression (P11) du gaz propulseur, du debit d'air (Q) en ecoulement dans le 
conduit, et de la quantite de substance (C) a liberer dans le volume d'air. * 

3 

—S-^ Procede-seion-ia-revendicTO^ en ce que la quantite' de 

5 substance (C) a liberer dans le volume d'air est calculee par ie microcontroleur ou le 
microprocesseur en fonction d'une variable representative d'une quantite initiate de 
matiere polluante dans le volume d'air. 

^ Precede seion I'une des revendications precedentes, caracterise en ce que 

Ton met le volume d'air en ecoulement dans le conduit (1) par une injection a partir 
d'une enceinte comprimee contsnant Pair sous pression, ou par une circulation. ' " 


10 


15 


20 


& Dispositif pour liberer une substance, en particuiier odorante ou 
desinfectante, dans^un^yoiume d'air en ecoulement dans un conduit (U-esfseSefise- 
cr. cc qu'il comprenrfune canne d'injection (3) montee a I'interieur du conduit, une 
bonbonne (5) exterieure contenant la substance a disperser et un gaz propulseur 
sous pression, et une vanne (7) montee sur un raccord de communication's) entre 
la bonbonne et la canne d'injection, le gaz propulseur se defendant a l'ouverture de 
la vanne pour transporter une quantite de la substance a disperser de la bonbonne 
dans le conduit a travers la canne d'injection/ 

Diopcoitif acter, Iq rovandiaaLai. 3 , caracterise en ce qu'ii comprend en 

outre un capteur de pression (11) determinant la pression dans la bonbonne et un 
capteur de debit (13) determinant le debit d'air en ecoulement dans le conduit. 

&f Dispositif selon la revendication^Sf caracterise en ce qu'il comprend en 
outre u n ~ a P tour d0 procGion (11) dotermir . ant la procn n n *- nr la bonbonnu - at un 
capteur de temperature determinant la temperature de I'air en ecoulement dans le 
conduit 

3 Dispositif selon la revendication ^ caracterise en ce qu'ii comprend en 
outre un capteur de pression (1 5) determinant la pression dans le conduit 

40 Dispositif selon la revendicationX caracterise en ce qu'il comprend un 

circuit d'injection d'un flux auxiliaire monte en derivation par rapport au raccord de 
30 communication. 


25 
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14 .X Dispositif selon la revendication£ caractenW en ce que fa vanne (7) est 
une electrovanne commandee par un microcontroleur ou un microprocesseur (17). 

Ah Dispositif selon la revendication caracterise en ce que le 

microcontroleur (17) est relie a un capteur (11) indicatif de la pression du oaz 
5 prop ulseur dans la bonbonne (5) et a un capteur (13) indicatif du debit d'air en 
ecoulement dans le conduit (1).- 


^ 2* SSl0n ' a revendicatioH ^ caracterise en ce qu'il comprend un 

capteur determinant une quantite de matiere polluante presente dans le volume 
d air et relie au microcontroleur ou au microprocesseur. 

10 4A.J8T Dispositif selon la revendicaiton J caracterise en ce que la canne 
d .njection (3) est munie de trous (3B) dont .e diametre est d'autant plus grand que 
le trou est dispose dans une partie de la canne plus centraie par rapport au conduit 

J 5 ^ ApP ' iCafi0n du dis P° sitif se!on ,a revendication^; caracterisee en c- que 
15 I on embarque le dispositif sur un vehicu.e en instaliant la canne diction (3)7ans 
un conduit de ventilation (1) du vehicule, on injecte la substance dans le conduit par 
. Ja detente d'un gaz propulseur, et on alimente I'electrovanne (7) et le 
m,crocontr5.eur ou le microprocesseur (17) a ,'aide d'une batterie autonome 
embarquee sur le vehicule. e 

20 
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A METHOD AND DEVICE FOR LIBERATING A FRAGRANT 
OR DISINFECTANT SUBSTANCE 

The invention relates to a method and a device for 
liberating a substance, in particular a fragrant or 
disinfectant substance into a volume of air. 


At the present time, many devices exist for liberating a 
fragrant substance which must be deposited in a volume of 
air itself where the substance is to be liberated. In 
these devices, for example incense sticks or apparatuses 
for heating natural essences, the substance is conveyed 
into the volume of air mainly by diffusion and natural 
convection. These methods of conveyance are relatively 
slow and do not enable the substance to be dispersed in a 
uniform manner in the volume of air. Moreover, adjustment 
of the quantity of substance emitted by the device is 
rudimentary and simply consists of putting the device into 
service or stopping it. 

During use, an excessive or insufficient concentration of 
the substance is frequently arrived at, according to 
whether the space is too small or too large, compared with 
the quantity emitted by the device. It is unnecessary to 
recall that the quantity of perfume creating an agreeable 
sensation for a human being is usually of the order of a 
few parts per million (ppm) . The same is true for 
disinfectant substances for which the quantity liberated 
must not be greater than a toxicity threshold. 

In order to increase the uniformity of dispersion and to 
control more easily the quantity of substance emitted, it 
is preferred to circulate a volume of air in a conduit and 
to liberate the fragrant or disinfectant substance inside 
the conduit. Circulation of air in the conduit creates 


forced convection which produces a more uniform dispersion 
of the substance in the volume of air to be treated. 

The fragrant or disinfectant substance is generally 
5 dissolved in a solvent with which it forms a liquid organic 

composition ma-y— also_co nsist of 


10 


15 


20 


25 


30 


composition. The organx 
the fragrant or disinfectant substance in the pure state. 
The liquid is contained in a cartridge. In order to 
disperse the substance in the volume of air, the cartridge 
is installed close to the conduit and liquid is forced with 
the aid of the compressor so as to be ejected in the form 
of fine droplets outside the cartridge into a filter acting 
as a diffuser positioned in the conduit, the fragrant 
substance being entrained by the air to be treated 
circulating in the conduit. 

in this type of known method, it is found that control of 
the quantity of substance liberated in the volume of air 
has a large inertia due to the compressor. A delay exists 
between the command sent to the compressor and an actual 
change of the quantity of substance liberated into the 
volume of air. Liberation on demand or intermittently, so 
as to provide a fine dose of the quantity of the substance 
emitted, is not easily achieved with a compressor dedicated 
primarily to a permanent regime. 

A method is known from document US 4 903 583 or 
US 5 716 Oil for dispersing a substance, in particular a 
fragrant or disinfectant substance, into a volume of air, 
in which method a volume of air is made to flow in a 
conduit and a fragrant or disinfectant substance is 
liberated inside the conduit by disposing outside the 
conduit a cylinder containing the substance to be dispersed 
and a compressed propellant gas and by expanding the 


3 

propellant gas so as to inject the substance into the 
conduit . 

The propellant gas contained in the cylinder under pressure 
5 expands with a negligible response time. In this way, the 

p-rope-l-l-an-^ga-s^ i-mmedi-a-feel-y— ea-i^ri-es— t^he— f-rag-ra-n-^e-r 

disinfectant substance to the injection region of the 
conduit. Rapid injection provides a fine dose of the 
substance liberated in the volume of air flowing in the 
10 conduit. If the substance to be liberated has to be 

changed or the method has to be reloaded, the cylinder is 
simply replaced without any operation in the conduit. 

The method described in document US 4 903 583 more 
particularly employs a control unit for a fan enabling a 
flow of air to be established in the conduit and a means of 
starting and stopping the expansion of the propellant gas 
contained in the cylinder. The time for starting the fan 
and expanding the propellant gas is determined as a 
function of internal clocks in the control unit. 

The method described in document US 5 716 Oil more 
particularly employs a cylinder equipped with a valve and a 
flow meter maintaining a constant flow of emerging 
25 propellant gas so as to obtain a substantially constant 

concentration of substance in the regularly renewed volume 
of air of a room. 

One of the objects of the invention is to treat a volume of 
3 0 air flowing in a conduit by dispersing a fragrant or 

disinfectant substance so that the quantity of substance 
emitted is easily controlled and an accurate dose of the 
substance is therefore provided in the volume of air. 


15 


20 


To this end, the 'invention concerns a method according to 
the preamble to claim 1, characterized in that injection of 
the substance is controlled as a function of an indicated 
value of the propellant gas pressure in the chamber and an 
5 indicated value of the flow rate of the air passing through 
t he cond uit rn-di-cated-vaiues-o-f— the-p-ropellant^as_ 


pressure and of the flow rate of the air passing through 
are used so as to obtain a concentration of the substance 
dispersed in the volume of air that is as linear as 
10 possible. 

In an equally advantageous manner, injection of the 
propellant gas is interrupted when the air pressure from 
the conduit passes below a low pressure threshold. When 
15 the pressure in the conduit falls and crosses this low 

threshold, injection is interrupted for safety's sake so as 
to prevent an accumulation of propellant gas in the 
conduit . 

2 0 The invention extends to a device for liberating a 
substance, in particular a fragrant or disinfectant 
substance, in a volume of air flowing in a conduit, 
comprising an injection pipe mounted inside the conduit and 
an external cylinder containing the substance to be 

2 5 dispersed together with a propellant gas under pressure, 
and a valve mounted on a communicating connection between 
the cylinder and the injection pipe, the propellant gas 
being expanded on opening the valve so as to convey a 
quantity of substance to be dispersed from the cylinder 

30 into the conduit through the injection pipe, characterized 
in that it includes a pressure sensor determining the 
pressure in the cylinder and a flow rate sensor determining 
the flow rate of the air passing through the conduit. 


Advantageously, the valve is a solenoid valve controlled by 
computerized means such as a microcontroller or a 
microprocessor. This arrangement provides flexible 
management and automatic control of the quantity of 
5 substance dispersed. Provision is made to programme the 

L croconTO -l-l-ex-so-a^-to-eent-ro-3^the-solen oid valve at a 


10 


15 


20 


mi( 

distance with the aid of a microcomputer. 

Compared with a compressor forcing the liquid to be ejected 
out from the cartridge into the conduit, the cylinder 
containing liquid organic composition and propellant gas 
provides a reduction in weight and. eliminates moments of 
immobilisation for inevitable purges, maintenance and 
repair of the compressor. Moreover, controlling the 
solenoid valve with the aid of a microcontroller or a 
microprocessor proves to be simpler than controlling a 
compressor . 

Other features and advantages of the invention will become 
apparent on reading the detailed description of an 
embodiment illustrated by the drawings. 

Figure 1 is a schematic diagram of a device of the 
invention. 

Figure 2 shows a programming diagram of a microcontroller 
controlling a solenoid valve in a device of the invention. 

A method for dispersing a substance, in particular a 
fragrant or disinfectant substance, into a volume of air 
comprises a first step of circulating a volume of air 
inside a conduit and a second step of liberating the 
substance into the conduit. Circulation of the volume of 
air ensures ventilation for example of a vehicle, a 
35 restaurant, a cinema, or furthermore, a hospital. The 


25 


30 


substance liberated into the conduit is dispersed in the 
volume of air by forced convection and leads to a perfumed 
environment or to air containing an active disinfectant 
principle . 

rs-cyltnagr-ts-^ containing _the_ 
substance to be dispersed and a compressed propellant gas, 
and the propellant gas is expanded so as to inject the 
substance into the conduit . 


10 


In figure 1, reference 1 denotes a ventilation conduit in 
which a volume of air circulates. Air circulation is 
produced perpendicular to the plane of figure 1 as 
indicated by the symbol S in a cross positioned inside the 
15 conduit. The device for liberating a fragrant or 

disinfecting substance into the conduit comprises an 
injection pipe 3 mounted inside the conduit 1, a cylinder 5 
positioned outside the ventilation conduit 1 and a valve 7 
positioned on a communicating connection 9 between the 
20 cylinder 5 and the injection pipe 3. The cylinder 5 

contains the substance dissolved in a solvent with which it 
forms a liquid organic composition. The organic composition 
may also consist of the fragrant or disinfectant substance 
in the pure state. 

On opening the valve 7, the propellant gas expands so as to 
inject the substance to be dispersed into the ventilation 
conduit 1 through the communicating connection 9 and the 
injection pipe 3. Injection of the substance into the 
30 conduit, symbolized in figure 1 by the arrows F, is carried 
out rapidly after opening the valve, due to the immediate 
expansion of the propellant gas. 

According to the invention, the injection of the substance 
35 is controlled as a function of an indicated value of the 


25 


pressure of the propel lant gas in the cylinder and an 
indicated value of the flow rate of the air circulating in 
the conduit. In figure 1, the reference 11 denotes a 
pressure sensor mounted on the communicating connection 9 
5 between the valve 7 and the cylinder 5, and the reference 

13— denotes— a— flow— rate— sensor— mounted— on— the^^-ent-ilat-ion 

conduit 1. 

Values of the pressure of the propellant gas in the 
10 cylinder 5 and the flow rate of the air circulating in the 
conduit 1 are used in order to obtain as regular as 
possible injection of the substance. If the air flow rate 
in the conduit falls, the open time of the valve 7 is 
reduced. On the other hand, if the pressure of the 
15 propellant gas falls in the cylinder 5, the open time of 

the valve 7 is increased. This use of values given by the 
sensors 11 and 13 thus makes it possible to maintain a 
concentration of the substance dispersed in the volume of 
air that is as linear as possible. 

20 

According to an alternative embodiment, the value of the 
flow rate of the air circulating in the ventilation conduit 
is fixed at a nominal value, and a temperature sensor (not 
shown) is mounted in the conduit so as to correct this 
25 nominal value for variations in flow rate due to variations 
in temperature. A correction is in particular useful when 
the device is installed in a hot or temperate climatic 
zone, knowing that an increase in temperature reduces the 
mass air flow rate. 

30 

Even more preferably, the injection of propellant gas is 
interrupted when the pressure of the air in the conduit 
passes below a low pressure threshold. In figure 1, the 
reference 15 denotes a pressure sensor mounted in 
35 communication with the ventilation conduit 1. This 
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arrangement makes it possible to prevent an accumulation of 
propellant gas in the conduit, which contributes to the 
safety of the device, in particular in the case where a 
flammable propellant gas is used. Injection is once again 
started when the pressure in the conduit becomes normal 
-again- 

In the embodiment chosen to illustrate the invention, the 
valve 7 is a solenoid valve controlled by a microcontroller 
or a microprocessor 17. As illustrated in figure 1, the 
microcontroller 17 and the electrical component 7A of the 
solenoid valve 7 are placed in a casing 19 which ensures 
separation of these elements from the mechanical part 7B of 
the solenoid 7, the cylinder 5 and the communicating 
connection 9. This arrangement increases the safety of the 
device as regards risks of explosion when flammable gases 
are used as the propellant gas or when the device itself is 
located in surroundings where there is a risk of explosion. 
Moreover, this arrangement prevents any electromagnetic 
disturbances in the area surrounding the device, in 
accordance with the standards in force. 

The sensor 11 for the pressure of the propellant gas, the 
flow rate sensor 13 or the temperature sensor, and as 
appropriate, the pressure sensor 15 for the volume of gas 
circulating in the conduit, are connected to the 
microcontroller 17 to which signals Sll, S13 and S15 are 
sent indicating the values detected. The microcontroller 
17 possesses analogue-digital converters for processing 
these signals according to an algorithm prerecorded in the 
microcontroller or loaded into a microcomputer driving the 
microcontroller at a distance. The algorithm is used to 
calculate an open time of the solenoid valve. 


This arrangement makes it possible to manage the injection 
of the substance into the conduit with a great degree of 
flexibility. Apart from providing regular injection as a 
function of the flow rate or the temperature of the volume 
of air circulating and the pressure of the propellant gas, 
■er^fu^he-rmore— i-nt^ex-r-up-t^ing_in3_ejcJtXcm in the case where the 
low pressure threshold in the conduit is crossed, the 
microcontroller makes it possible to programme the ejection 
of the substance for example on a timed basis. 

Provision is made to process the indicated value of the 
pressure of the propellant gas in the cylinder so that the 
microcontroller displays a signal that the cylinder should 
be replaced when it is empty. It is possible for example 
to store the initial quantity of the liquid organic 
composition contained in the cylinder in the memory of the 
microcontroller, as well as the relationship for 
extrapolating the remaining quantity as a function of the 
reduction in pressure of the propellant gas. 

Preferably, the microcontroller is programmed by a status 
table. This type of programming makes it possible to 
obtain fine control and a high level of safety in the 
programming. Programming the microcontroller uses initial 
values such as the quantity L of the liquid organic 
composition contained in the cylinder or nominal values, 
such as the flow rate Q of the air circulating in the 
ventilation conduit or the quantity C of substance to be 
. dispersed in the volume of air considered. The algorithm 
for calculating the open time T of the solenoid valve is 
based on these initial and nominal values, on the variable 
numerical values resulting from the conversion of the 
signals emitted by the pressure sensors, the flow sensors 
or the temperature sensors, as well as on extrapolation or 
correction curves. If a new quantity of the substance to 


be dispersed in the volume of air is fixed, the 
microcontroller calculates the new open time of the 
solenoid valve as a function of this new quantity and the 
numerical values emitted by the sensors. 

As_c a n b e_ seen— i n_ £ Igu-re^-,— tfae-^ i^4t^a-^^£^om3^a-3^^-ar]rues — 
are entered by means of a keyboard 18 on one front face of 
the casing 19 so as to be transmitted to the 
microcontroller 17. The different values used by the 
algorithm are displayed on a screen 16 positioned at the 
side of the keyboard 18 on the front face of the casing 19. 

Figure 2 illustrates an injection cycle performed by the 
microcontroller 17 for controlling the opening of the 
solenoid valve 7. References 31 and 43 denote the start 
and end of the injection cycle respectively. The reference 
33 denotes the initialization of the microcontroller during 
which are fixed the initial quantity L of the liquid 
organic composition contained in the cylinder 5, the flow 
rate Q of air circulating in the ventilation conduit, the 
quantity C of substance to be dispersed in the volume of 
air, and the scheduled times H during which the substance 
is to be dispersed. 

Reference 35 denotes a first test, during which the 
pressure P(15) of the air is checked with the aid of the 
pressure sensor 15 mounted on the ventilation conduit. If 
the pressure P(15) is below a low threshold indicating that 
the air is not circulating in the conduit, the 
microcontroller interrupts the injection cycle so as to 
prevent an accumulation of propellant gas in the 
unventilated conduit. Interrupting the cycle is symbolized 
by the arrow N in figure 2. The microcontroller sends a 
message to the screen 16 on the casing 19 signalling the 
absence of air circulation in the conduit. If on the 
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contrary the pressure is greater than the low pressure 
threshold, the cycle is continued as indicated by the arrow 
O. 

5 Reference 3 7 denotes a second test during which the 

pressure B-(-ll-) ofL_the_pnopjeLl.ant— g.as_l n the cylinder 5 is 

checked with the aid of the pressure sensor 11. If the 
pressure P(ll) is below a predetermined limit value 
indicating that the quantity of liquid organic composition 

10 contained in the cylinder is insufficient, the 

microcontroller shuts down the injection cycle as indicated 
by the arrow N and sends a message to the screen 16 of the 
casing 19 signalling that the contents of the cylinder are 
insufficient in liquid organic composition. If, on the 

15 contrary, the pressure P(ll) is greater than the 

predetermined pressure, the cycle is continued as indicated 
by the arrow O. 

Reference 3 9 denotes a third test, during which the 
2 0 scheduled time period H during which the substance is to be 
dispersed in the conduit is checked. If the time of the 
test is not included in the scheduled period, the 
microcontroller interrupts the cycle and sends a message to 
the screen signalling the waiting position of the device 

2 5 with respect to the scheduled period recorded. 

In the opposite case, the microcontroller calculates an 
open time T for the solenoid valve according to the 
quantity C of substance to be dispersed in the volume of 
30 air, the flow rate Q of the air circulating in the 
ventilation conduit, and the pressure P(ll) of the 
propel lant gas in the cylinder. An opening command S7 is 
sent by the microcontroller 17 to the solenoid valve 7 as 
can be seen in figure 1. The microcontroller processes the 

3 5 signal Sll indicating the pressure of the propellant gas in 
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the cylinder and the nominal value Q of the flow rate of 
the air circulating in the conduit or the signal S13 
indicating this flow rate, so as to obtain a quantity C of 
substance dispersed that is as regular as possible. As 
5 indicated previously, if the air flow rate falls in the 
conduit, the open -t^e-of-t-h^-val-ve-is-reduce. d . On the 


10 


15 


COI1U.UJ.1-, out 

other hand, if the pressure of the propellant gas falls xn 
the cylinder, the open time of the valve is increased. 

It should be noted that the open time T of the solenoid 
valve takes account of the charge introduced through the 
communicating connection linking the valve to the 
ventilation conduit. At an equal pressure of propellant 
gas in the cylinder, the longer the communicating 
connection, for example, the longer the open time of the 
solenoid valve. 

The quantity of substance propelled by the propellant gas 
during the open time of the valve is advantageously 

20 conveyed to the ventilation conduit by an auxiliary flow 

injected into the communicating connection downstream from 
the valve. As can be seen in figure 1, the auxiliary flow 
consists of an airflow created by the pump 10 discharging 
into the injection circuit 8 mounted as a bypass with 

25 respect to the communicating connection 9. 

By means of this arrangement, the charge introduced through 
the communicating connection is reduced, which makes it 
possible to reduce the open time of the valve. The 
30 auxiliary flow also makes it possible to increase the speed 
at which the substance propelled by the propellant gas 
outside the cylinder is conveyed in the communicating 
connection. The auxiliary flow may also be used for 
rapidly purging the communicating connection during a 
3 5 change of cylinder. 
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The quantity of substance to be liberated in the volume of 
air is advantageously calculated by the microcontroller or 
microprocessor as a function of a variable representing an 
initial quantity of pollutant material in the volume of 
air. The device described previously includes to this end 
S— sensor— connecte d to th o micro contx oil er or_t P the 


microprocessor and designed so as to determine the quantity 
of pollutant material present in the volume of air. 
Preferably, this sensor is an electronic nose. The 
substance to be dispersed is a pure liquid organic 
composition or a fragrant or disinfectant principle 
contained in solution in a solvent, for example ethyl 
alcohol . 

The propellant gas is a mixture of the butane, propane and 
isobutane type for applications where the volume of air is 
not exposed to sources of heat that could bring about 
ignition of the gas. In the case of a risk of ignition, 
nitrogen, carbon dioxide or air itself is used as the 
propellant gas. It should be noted that alkanes provide 
.greater solubility of the organic substance in the air than 
nitrogen or carbon dioxide. 

The injection pipe 3 is in the form of a metal or plastic 
tube 3A drilled with injection holes 3B. The tube 3A is 
connected at one end to the ventilation conduit 1 via a 
fixing plate 21 and a threaded connection 23 provided with 
a seal. The end of the tube opposite the communicating 
connection is stoppered. 

The diameter of the injection holes 3B is preferably 
greater in the central region of the conduit than it is 
close to its walls. This arrangement encourages the 
distribution of the substance in the centre of the conduit 
and contributes to greater uniformity of the substance in 
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the volume of air. It should be noted that the injection 
pipe 3 is withdrawn from the conduit 1 independently of the 
cylinder 5 by means of the intermediate threaded connection 
22 between the communicating connection 9 and the tube 3A. 
As can also be seen in figure 1, the injection pipe is 

bonded to earth sjD_as_to_pxev-en^t-any-^ccumu-l-a-fe-iQn-o^ 

electrical charges . 

Provision may be made to use injection nozzles in the place 
of the injection pipe. Provision may also be made to use 
other systems, for example filters, for splitting up the 
organic composition into droplets or for vaporising it. 

In the example illustrating the invention, the cylinder 5 
is protected by a hood 25 secured to the casing 19. The 
latter is fixed to a wall or mounted directly on the 
ventilation conduit. According to the quantity of 
substance to be dispersed in the volume of air, cylinders 
of different capacities are used, typically of 100 cm 3 to 
1000 cm 3 . For a flow rate of the air circulating in the 
conduit having a value below 1000 m 3 per hour, a single 
cylinder is sufficient for a day's use at a concentration 
of a few ppm of substance dispersed in the volume of air. 
For an air flow greater than 1000 m 3 per hour, a minimum of 
two cylinders is provided and a means for automatically 
switching from one to the other when all the organic 
compound of one is injected, or for replacing one cylinder 
by another containing a different substance, for example a 
different perfume. As indicated previously, injection of 
the substance into the conduit by expansion of the 
propellant gas contained together with the organic 
composition in the cylinder under pressure, makes it 
possible to reduce the response time of the device to a 
minimum when a new substance is dispersed into the volume 
of air circulating in the conduit. 


The valve 7 is compatible with the substance to be 
dispersed. In particular it is resistant to corrosi 


Advantageously, provision is made to position a deflector 
27 for disturbing the laminar flow of the volume of air in 
-the-vent^-a-t^i-en-eondu44^-l— and-thus_contri buting to a more 


effective dispersion of the substance. 

The communicating connection 9 is made of stainless steel 
or plastic material and is designed to resist excess 
pressure. It is fixed to the cylinder 5 by an end piece 6 
also in stainless steel or in plastic material, making it 
possible, by virtue of an internal valve, to unscrew the 
cylinder without the substance dispersing into the ambient 
volume. 

It should be noted that in this embodiment, the device has 
the following additional advantages : low weight, reduced 
overall size, low electricity consumption and minimum 
maintenance . 

According to another embodiment of the invention (not 
shown) the device is installed on a vehicle and the battery 
of the vehicle is used as the electrical supply of the 
5 microcontroller and the solenoid valve. The volume of the 
cylinder is typically 100 cm 3 and the propellant gas is 
preferably nitrogen or carbon dioxide. The dimensions of 
the injection pipe are adapted to the ventilation conduit 
of the vehicle inside which it is mounted. The 
0 concentration of the substance dispersed in the volume of 
air of the vehicle is adjusted according to the nominal 
value of the flow rate of air circulating in the 
ventilation conduit and of the pressure in the cylinder. A 
correction for the open time of the solenoid valve as a 
5 function of the temperature of the circulating air is 
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easily achieved by a temperature sensor mounted in the 
ventilation conduit . 

It should be noted' that the fragrant or disinfectant 
5 character of the substance to be dispersed is not in itself 

any substance that can be dispersed in air. The number of 
cylinders or injection pipes is also not a deciding factor. 

10 Similarly, the ventilation conduit may be traversed by a 
fluid other than air without the method and device 
described previously being modified. 

Finally, it should be noted that the invention is not 
15 limited to putting the volume of air into movement by 

circulation in a ventilation conduit. Other types of flow 
are possible for the volume of air. Provision may be made 
in particular to cause a volume of air, that is initially 
contained in a chamber under pressure, to flow through a 
20 conduit. The volume of air is injected into the conduit at 
the same time as the substance is injected by expansion of 
the propellant gas contained in the cylinder. The period 
during which the substance is injected is set as a function 
of the period during which the volume of air flows through 
2 5 the conduit, and the air flow rate. In a method of 

operation controlled by a computer, the microcontroller 
previously described is used to control the opening of the 
solenoid valve of the cylinder and at the same time the 
opening of a solenoid valve mounted on the chamber 
30 containing the volume of air under pressure. 

This mode of flow is particularly well suited for treating 
small volumes of air on demand. As an example, a conduit 
is positioned emerging close to a video screen and a volume 
35 of air is injected into the conduit at the same time as 
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quantity of the fragrant substance of which the perfume 
corresponds to the images displayed on the screen. In this 
way, an olfactory ambience is created around the television 
screen in association with the image seen on the screen. 
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CLAIMS 


1. Method for dispersing a substance, in particular a 
fragrant or disinfectant substance, in a volume of air, in 
-Brh±ch-me thod— a— vo 1 ume of air i s-made-to— flow— LnsjL.de_a_ 


conduit (1) and a fragrant or disinfectant substance is 
liberated inside the conduit by positioning a cylinder (5) 
containing the substance to be dispersed and a compressed 
propellant gas outside the conduit (1) , and by expanding 
the propellant gas so as to inject the substance inside the 
conduit, characterized in that injection of the substance 
is controlled as a function of an indicated value of the 
pressure (Pll) of the propellant gas in the cylinder and of 
an indicated value of the flow rate (Q) of the air passing 
through the conduit . 

2. Method according to claim 1, characterized in that 
injection of the propellant gas is discontinued when the 
air pressure in the conduit (P15) passes below a low 
pressure threshold. 

3. Method according to claim 1, characterized in that the 
substance propelled by the propellant gas is conveyed to 
the conduit by the injection of an auxiliary flow. 

4. Method according to claims 1 and 2, characterized in 
that the substance is injected by opening a solenoid valve 

(7) controlled by a microcontroller or a microprocessor 

(17) programmed for : 

a) initialising (33) a variable representing the quantity 
(L) of substance contained in the cylinder, a variable 
representing the throughput (Q) of air flowing in the 
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conduit, and a variable representing the quantity .(C) of 
substance to be dispersed in the volume of air, 

b) checking, in the form of a first test (35) , the air 
pressure (P15) in the conduit, 

c) checking, in the form of a second test (37), the 
pressure (Pll) of the propellant gas in the cylinder, 

d) opening the solenoid valve (7) during an open time (T) , 
calculated as a function of pressure (Pll) , of the 
propellant gas, of the flow rate (Q) of the air passing 
through the conduit, and of the quantity (C) of substance 
to be liberated in the volume of air. 

5. Method according to claim 3 characterized in that the 
quantity of substance (C) to be liberated in the volume of 
air is calculated by the microcontroller or microprocessor 
as a function of a variable representing an initial 
quantity of pollutant material in the volume of air. 

6. Method according to one of the preceding claims, 
characterized in that the volume of air is made to flow 
inside the conduit (1) by injection from a compressed 
chamber containing air under pressure, or by circulation. 

7. Device for liberating a substance, in particular a 
fragrant or disinfectant substance, into a volume of air 
flowing in a conduit (1) comprising an injection pipe (3) 
mounted inside the conduit, an external cylinder (5) 
containing the substance to be dispersed together with a 
propellant gas under pressure, and a valve (7) mounted on 
communicating connection (9) between the cylinder and the 
injection pipe, the propellant gas expanding on opening th 
valve so as to convey a quantity of the substance to be 
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dispersed from the cylinder into the conduit via the 
injection pipe, characterized in that it additionally 
includes a pressure sensor (11) determining the pressure in 
the cylinder and a flow rate sensor (13) determining the 
5 flow rate of the air passing through the conduit. 


8. Device according to claim 7, characterised in that it 
additionally includes a temperature sensor determining the 
temperature of the air flowing in the conduit. 

10 

9. Device according to claim 7, characterized in that it 
additionally includes a pressure sensor (15) determining 
the pressure in the conduit . 

15 10. Device according to claim 7, characterized in that it 
includes a circuit for injecting an auxiliary flow mounted 
as a bypass in relation to the communicating connection. 

11. Device according to claim 7, characterized in that the 

2 0 valve (7) is a solenoid valve controlled by a 

microcontroller or a microprocessor (17) . 

12. Device according to claim 11, characterized in that 
the microcontroller (17) is linked to a sensor (11) 

25 indicating the pressure of the propellant gas in the 

cylinder (5) and a sensor (13) indicating the flow rate of 
the air passing through the conduit (1) . 

13. Device according to claim 12, characterized in that it 

3 0 includes a sensor determining a quantity of pollutant 

matter present in the volume of air and linked to the 
microcontroller or microprocessor. 

14. Device according to claim 7, characterized in that the 
35 injection pipe (3) is provided with holes (3B) of which the 


diameter is greater when the hole is positioned in a part 
of the pipe that is more central with respect to the 
conduit (1) . 

5 15. Use of the device according to claim 11, characterized 

i_n_t-ha-t— the_de-v-i-ce— ^ is— fitted— on_board^a^y:ehi-c.l-e_by : — 

installing the injection pipe (3) in a ventilation conduit 
(1) of the vehicle, the substance is injected into the 
conduit by expanding a propel lant gas, and the solenoid 
10 valve (7) and the microcontroller or microprocessor (17) 
are supplied with the aid of a self-contained battery 
fitted on board the vehicle. 
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